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(54) Tide: PROSTHETIC DEVICE FOR AMPUTEES 



A prosthetic device (1) primarily intended for use by amputees 
and in particular, leg amputees. The prosthesis includes a relatively 
rigid, support shell (3) dimensioned to receive a portion of the residual 
limb and a pad member (21) having a plurality of pouches (23) at 
least partially filled with fluid (25). The pad member (21) substantially 
encircles the leg (5) with its fluid pouches (23) being positioned adjacent 
one another about and along the leg (5). Each pouch (23) is supported 
between the leg (5) and the shell (3) and has inner and outer pouch layers 
(27, 29) with the fluid (25) being contained between them. Portions of 
each inner layer (27) fold back on one another to form wrinkles wherein 
slack is maintained in the inner layer (27) so that it can conform to the 
user's leg (5) without hammocking or being drawn taut. It can also 
accommodate and move with the user's leg (5) relative to the support 
shell (3) without being tensioned or distended. 
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PROSTHETIC DEVICE FOR AMPUTEES 



BACKGROUND OF THE INVENTION 

1. Field Of The Invention - This invention relates 
to the field of prosthetic devices for amputees and 

5 more particularly, to the field of prosthetic devices 
for leg amputees. 

2 . Discussion Of The Background - One of the most 
difficult problems facing amputees is obtaining a 
prosthesis (e.g., artificial limb) which can be worn 

10 comfortably over a long period of time. This is 
particularly true for leg amputees as the prosthetic 
device must bear the user's weight. Weight distribu- 
tion over the greatest amount of residual limb area 
possible is desired; yet, critical anatomical areas of 

15 the residual limb must be protected from excess 
pressure. These critical anatomical areas include the 
distal end, nerves, veins, bones, and tendons. 
Ideally, the contact pressure about and along the 
weight bearing surfaces of the residual limb is 

20 uniform. 
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In addition to weight bearing, the prosthesis 
must maintain alignment and stability of the residual 
limb by providing lateral support about it. Such 
support is crucial for proper gait of the user; and, 
5 it must be provided without unduly creating pressure 
on critical anatomical areas mentioned above. Equally 
necessary is the minimization and preferably elimi- 
nation of any movement and rubbing (shear) between the 
prosthesis and the user's skin as he or she walks or 

10 otherwise moves about. Ideally, the prosthesis would 
additionally accommodate minor fluctuations in the 
volume of the residual limb (e.g., swelling and 
shrinkage due to, among other things, heat, weight 
gain or loss, and retention of bodily fluids) . These 

15 fluctuations are common and affect the previously 
discussed anatomical areas. 

Conventional prostheses are able to accommodate 
many of the above issues; however, all such prior 
prostheses sacrifice in one or more areas to provide 

20 what is felt to be an optimal balance. These 
sacrifices often result in an improper fit of the 
prosthesis with accompanying pain, skin damage to the 
residual limb, and/or inability to maintain proper 
attachment of the prosthesis. The present invention 

25 accommodates all of these issues. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 illustrates the present invention 
adapted for use in a below the knee prosthesis. 

Figure 2 is a cross-sectional view of the 
5 prosthesis in use taken along line 2-2 of Figure 3. 

Figure 3 is a cross-sectional view taken along 
line 3-3 of Figure 1. 

Figure 4 is an enlarged view of a portion of 
Figure 3 . 

10 Figure 5 and 6 are enlarged views illustrating 

the relative movement between boundary segments of 
adjacent fluid pouches in the present invention. 

Fluid 7 is a view similar to Figure 3 showing the 
manner in which the inner layers of the fluid pouches 
15 can move with the leg. 

Figure 8 is a schematic, cross-sectional view of 
the pad member of the present invention in an un- 
wrapped or laid open position. 

Figure 9 is a schematic view of the relative 
2 0 sizing between the sheet forming the outer layer of 
the pouches and the smaller backing fabric of the pad 
member . 

Figure 10 is a schematic view similar to Figure 
8 illustrating how the fluid pouches are sized 
25 relative to the smaller backing fabric. 

Figure 11 is a cross-sectional view similar to 
Figure 3 showing a modified embodiment of the pad 
member. 

Figure 12 is a cross-sectional view similar to 
30 Figure 3 showing another modified embodiment of the 
pad member. 



*1 J 
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Figure 13 illustrates a supplemental pad intended 
to be placed between the fluid pouches and backing 
fabric of the pad member to adjust the fit and comfort 
of the prosthesis. 
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SUMMARY OF THE INVENTION 

This invention is directed to a prosthetic device 
primarily intended for use by amputees and in 
particular, leg amputees. The prosthesis includes a 
5 relatively rigid, support shell dimensioned to receive 
a portion of the residual limb. It also includes a 
pad member having a plurality of pouches at least 
partially filled with fluid. In the preferred embodi- 
ment, the pad member substantially encircles the leg 
10 with its fluid pouches being positioned adjacent one 
another about and along the leg. Each pouch is 
supported between the leg and the shell and has inner 
and outer pouch layers with the fluid being contained 
between them. 

15 The inner layer of each pouch is positioned 

toward the user's leg and is made of flexible 
material. Additionally, it is supported so that 
portions of each inner layer fold back on one another 
to form wrinkles. In this manner, slack is maintained 

20 in the inner layer so that it can conform to the 
user's leg without hammocking or being drawn taut. It 
can also accommodate and move with the user's leg 
relative to the support shell without being tensioned 
or distended. The adjacent pouches preferably have 

25 overlapping and abutting boundary segments with the 
wrinkling or folding of the inner layers of each pouch 
preferably occurring predominantly at these boundary 
segments. In this way, the inner layers of adjacent 
pouches can move or slide relative to each other to 

30 accommodate the user's leg size and shape. They can 
also move or slide relative to each other to 
accommodate the user's slight movements relative to 
the support shell. In doing so, the boundary 



WO 94/24965 PCT/US94/04532 

- 6 - 

segments of adjacent pouches preferably remain 
adjacent and abutting one another to maintain the 
pressure in adjacent pouches substantially uniform 
about and along the leg. Additionally, this 
5 essentially eliminates any pressure points and 
maintains full contact with the residual limb. 

In the preferred embodiment, the fluid pouches 
are arranged in two, horizontal rows about the leg for 
increased lateral stability. A substantially annular 

10 pouch is also provided below the bottom row of 
pouches. The annular pouch encircles the pressure 
sensitive end of the leg and provides additional 
support and comfort for it. The preferred embodiment 
further includes a stretchable backing fabric 

15 surrounding the outer layers of the pouches. The 
stretchable and elastic fabric accommodates slight 
changes in the leg due to shrinkage and swelling and 
also helps to firmly hold the fluid pouches in place 
at all times. Small, supplemental pads containing 

20 fluid are also provided which can be selectively 
placed between the stretchable fabric and the outer 
layers of the pouches. These pads serve to refine or 
fine tune the fit of the prosthesis for additional 
comfort and stability. 
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DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

The prosthetic device 1 of the present invention 
is shown in Figure 1 adapted for use in a below the 
knee prosthesis. As illustrated in Figures 1 and 2, 
5 the prosthesis 1 includes a relatively rigid, support 
shell 3 which is dimensioned to receive a portion of 
the residual limb 5 therein (see Figure 2). In use, 
the residual limb 5 typically has a conventional 
silicone impregnated sock 7 surrounding it with the 

10 sock 7 having a padded end portion 9 to protect the 
pressure sensitive end 11 of the residual limb 5. 
Attached to the end of the sock 7 is a serrated post 
13 which is releasably secured in the socket joint 15 
in a conventional manner by the spring-biased dog 

15 arrangement 17. 

Positioned between the residual leg 5 and the 
inner surface 19 of the support shell 3 (see Figures 
3 and 4) is a pad member 21 encircling the residual 
limb 5. The pad member 21 has a plurality of pouches 

2 0 2 3 at least partially filled with fluid 25. As best 

seen in the enlarged Figure 4, each pouch 23 has an 
inner layer 27 toward the leg 5 (which has a sock 7 on 
it) and an outer layer 29 with the fluid 25 confined 
therebetween. The peripheral edges of the inner and 
25 outer layers 27 and 29 are heat sealed or otherwise 
joined (e.g., sewn, spot welded) at 31 to each other. 
The layers 27 and 29 are also joined to the 
stretchable backing fabric 3 3 (e.g., Lycra) which 
preferably has a thin layer 33' of urethane on its 

3 0 inner surface (see Figure 5) . Referring again to 

Figures 3 and 4, the stretchable and elastic backing 
fabric or layer 33 is dimensioned smaller than the 
outer layer 29 of the pouch 23 so that the outer layer 
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29 ends up folding over itself such as at 3 5 in these 
Figures 3 and 4. The inner layer 27 of each pouch 23 
is made of flexible material and is dimensioned as 
best seen in Figure 4 to extend in a loose or slack 
5 manner between heat seals 31. In this way, wrinkles 
or folds are created in each layer 27 particularly in 
the boundary segments 37 where adjacent pouches 23 
abut one another (see Figures 4 and 5) . 

This abutting of boundary segments 37 of adjacent 

10 pouches 23 accomplishes two primary functions. First, 
it substantially equalizes fluid pressure in adjacent 
pouches 23 to thereby apply a substantially uniform 
pressure about the residual limb 5 (see Figure 3) . 
Second, it allows the inner layers 27 of the pouches 

15 23 to move with the leg 5 radially about the axis 39 
relative to the support shell 3 (compare Figures 3 
and 7). In doing so, the inner layers 27 of adjacent 
pouches 23 can move relative to each other 
particularly in the boundary segments 37 • This 

2 0 movement of adjacent boundary segments 37 is best 
illustrated in the enlarged views of Figures 5 and 6 
in which the boundary segments 37 are shown to be 
supported so that they can actually slide relative to 
each other as they move with the leg 5. Consequently, 

2 5 there is no rubbing or abrasion between the leg 5 

(with the sock 7 on it) and the inner layers 27. 
Rather, the shearing or displacement takes place 
within the fluid 25 itself of the pouches 23. The 

inner layer 27 of each pouch 23 in this regard moves 

3 0 relative to its outer layer 29 which is supported to 

be substantially fixed in position relative to the 
support shell 3. 

The fluid 25 in the pouches 2 3 is preferably 
incompressible with a viscosity of at least one and 
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more preferably is a highly viscous liquid such as 
disclosed in U.S. Patent No, 4,588,229, Such 
preferred liquids exhibit non-resilient, non-restoring 
properties typical of plastic or viscous thixotropic 
5 materials which flow gradually when pressure is 
applied to them but which maintain their shape and 
position in the absence of pressure. However, other 
highly viscous fluids such as gels, oil, or grease can 
also be used. Additionally, as discussed above, each 

10 pouch 23 is preferably only partially filled with 
fluid so that there is no distending or tensioning of 
layers 27 in use. 

Referring again to Figures 4-6, the slack in the 
inner layer 27 of each pouch 23 allows wrinkles or 

15 folds to occur anywhere between the heat seals 31; 

but, they are preferably concentrated in the boundary 
segments 37 away from the contact areas between the 
inner layer 27 and the leg 5 (with the sock 7 on it) . 
With such wrinkling or folding, each inner layer 27 is 

20 essentially prevented from being distended or placed 
under tension between its boundary segments 37 even 
during movement with the leg 5 radially about the axis 
37 relative to the support shell 3 (see Figure 6) . In 
substantially the same manner and for substantially 

25 the same reasons, there is no tensioning or distending 
of the inner layers 27 with any movement of the leg 5 
along the axis 39. This is accomplished as explained 
in more detail below because the horizontally 
extending boundary segments 37 1 (see Figure 2) are 

3 0 made and operate in essentially the same manner as the 
vertically extending boundary segments 37 illustrated 
in Figures 3-7. 

The pad member 21 in an unwrapped or laid open 
position is shown in the schematic, cross-sectional 
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view of Figure 8. As illustrated, the fluid pouches 
23 are secured along seams 31 atop the stretchable 
backing fabric 33. The backing fabric 33 (e.g., 
Lycra) preferably has a layer of urethane 33 1 on its 
5 inner surface (see Figure 5) to which the pouches 23 
are actually sealed so as not to penetrate the main 
body of the fabric 3 3 itself. In one manner of 
manufacture to accomplish this and to create the 
wrinkles or folds at the boundary segments 37, the 

10 stretchable back fabric 33 can be dimensioned in all 
directions smaller than the sheets 41 forming the 
inner and outer layers 27 and 29 of the pouches 23. 
This is shown in Figure 9 in which sheet 41 forming 
the outer pouch layers 29 (with the sheet forming 

15 inner pouch layers 27 immediately behind it) is 
secured to the smaller stretchable back fabric 33 
along the seam lines 31 and 31'. Physically, the 
portions of sheet 41 to be sealed at 31 and 31" to 
form each pouch 2 3 are spaced from each other more 

20 than the corresponding portions on the undersized 
fabric layer 33. When sealed, this oversizing then 
results in the accommodating folds such as 35 and 35 1 
in the outer layer 29 of each pouch 23 (see Figures 8 
and 2 ) . 

25 The heat sealing or joining process at 31 and 31' 

is preferably all done at once for ease of manufacture 
but it could be done, for example, in steps as 
illustrated in Figure 10. In Figure 10, the sheets 41 
forming pouch layers 27 and 2 9 are first sealed 

30 together and then sealed to the stretchable back 
fabric 33. In either case, the result is the arrange- 
ment of Figure 8 of the pad member 21 whose ends at 43 
can then be secured together into a substantially 
cylindrical or conical shape to receive the residual 
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limb 5. Once so fitted on the residual limb 5, the 
limb 5 with the sock 7 and pad member 21 about it can 
be inserted as a unit into the support shell 3 . The 
stretchable, elastic nature of the fabric layer 33 
5 helps to accommodate the fit of the pad member 21 to 
the residual limb 5 and helps to keep the pouches 23 
firmly in place* 

As best seen in Figures 2 and 9, the pouches 23 
are preferably arranged in two, horizontal rows 

10 extending about the residual limb 5 with an elongated 
pouch 45 positioned below the lower row. In use when 
the pad member 21 is formed into a closed wrap, the 
elongated pouch 45 assumes a substantially annular 
shape and is positioned (see Figure 2) to 

15 substantially surround the end 11 of the residual limb 
5 for additional comfort and support. The tab 
portions 47 atop the sheet 41 and fabric 3 3 in Figure 
9 help the user to pull the assembled pad member 21 
onto the residual limb 5. 

20 In use, the respective seams 31 and 31 1 as 

illustrated preferably extend substantially along and 
about the axis 39. The division of the pad member 21 
by horizontal seam 31 1 into at least two rows serves 
to aid alignment and stability of the residual limb 5 

25 in the support shell 3. In this manner, physical 
displacement vertically of the fluid 25 in each pouch 
23 is limited in the preferred embodiment of Figure 2 
by the horizontal seam 31». Axial misalignment of the 
residual limb 5 and support shell 3 is thus also 

3 0 limited. Similarly, the division of each row of 
pouches 23 by vertical seams 31 limits horizontal or 
radial movement of the fluid 25 about the residual 
limb 5 to further limit any misalignments. This leads 
to improved gait and comfort, particularly over long 
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periods of time. In operation as discussed above, the 
horizontally adjacent pouches 23 in each row and the 
vertically adjacent pouches 2 3 in each column move 
relative to each other about and along the axis 3 9 in 
5 essentially the same manner with essentially the same 
result. That is, the inner layers 27 of the 
horizontally and vertically adjacent pouches 23 are 
supported for movement including sliding movement 
relative to each other horizontally and vertically. 

10 In this manner, the pouches 23 can accommodate the 
size and shape of the residual limb 5 as well as move 
with it about and along the axis 39. The conforming 
fit and comfort of the prosthesis are thereby 
maximized while maintaining proper alignment for 

15 improved gait and overall operation of the prosthesis. 

Figures 11 and 12 illustrate additional designs 
of the basic pad member 21. In Figure 11, the inner 
pouch layers 27 are joined by additional seams 51 or 
other means such as patches. As shown, the additional 

2 0 seams 51 are located along the inner layers 27 between 

the seams 31 which attach the inner and outer layers 
27 and 29 together. Nevertheless, the boundary 
segments 37" of the layers 27 are still wrinkled or 
folded as illustrated in Figure 11 to provide slack in 
25 the layers 27 between the seams 31. The inner pouch 
layers 27 can then still move to accommodate the size 
and shape of the leg 5 as well as move with the leg 5 
about the axis 3 9 without becoming tensioned or 
distended. The embodiment of Figure 11 also has three 

3 0 pouches 2 3 in the modified pad member rather than the 

preferred four of Figures 1-10. However, the 
essential operation of pad member is still the same as 
the preferred pad member 21 of Figures 1-10. 

In the embodiment of Figure 12, the outer layer 



WO 94/24965 



PCT/US94/04532 



29' of the modified pouch 23 • is made to fit between 
seams 31 without creating the back folds 35 against 
the backing fabric 3 3 as in the preferred embodiment 
of Figures 1-10. Additionally, the outer fabric layer 
5 33 is not used* Further, the modified pouches 23 1 
share a common boundary segment 37 ,f ». The inner 
layers 27 of adjacent pouches 23 1 are also secured 
together at locations 53 between the seams 31 which 
attach the inner and outer layers 27 and 29 1 together. 

10 Nevertheless, as in the embodiment of Figure 11, the 
boundary segments 37 • 1 1 are still wrinkled and folded 
to accommodate and move with the leg 5 without 
becoming tensioned or distended. 

The embodiment of Figure 11 also shows the use of 

15 a small, supplemental pad 55. The pad 55 like pouch 
23 is at least partially filled with fluid and can be 
manually placed between the outer layer 29 of the 
pouch 23 and the backing fabric 33. The supplemental 
pad 55 can be of a number of shapes, sizes, and 

2 0 thicknesses such as the simple rectangular one of 

Figure 13. In use, the supplemental pad 55 serves to 
refine or fine tune the fit of the prosthesis for 
additional comfort and stability. 

While several embodiments of the invention have 
25 been shown and described in detail, it is to be 
understood that various modifications and changes 
could be made to them without departing from the scope 
of the invention. For example, the present invention 
has been described and illustrated in use with a below 

3 0 the knee prosthesis but is equally adaptable for use 

with an above the knee prosthesis or with other body 
parts such as arms. 
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WE CLAIM 

1. A prosthetic device primarily intended for 
use with a residual limb, said prosthetic device 
including: 

5 a relatively rigid, support shell having an 

inner surface extending substantially about an axis 
and dimensioned to receive at least a portion of said 
residual limb and 

a pad member, said pad member including at 

10 least a first pouch at least partially filled with a 
fluid having a viscosity of at least one and means for 
positioning said pouch of said pad member between said 
residual limb portion and the inner surface of said 
support shell, said pouch having inner and outer 

15 layers extending at least partially about and along 
said axis with said fluid being positioned between 
said inner and outer layers, said inner layer being 
made of flexible material and said pad member further 
including means for creating wrinkles in at least a 

2 0 portion of said inner layer. 

2. The prosthetic device of claim 1 wherein 
said inner layer of said pouch has at least two 
boundary segments extending substantially along said 
axis and spaced from each other about said axis, said 

25 wrinkle creating means including means for 
substantially preventing said inner layer from being 
placed under tension about said axis between said 
boundary segments . 



30 



3 . The prosthetic device of claim 1 wherein 
said inner layer of said pouch has at least two 
boundary segments extending substantially along said 
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axis and spaced from each other about said axis, said 
wrinkle creating means including means for 
substantially preventing said inner layer from being 
distended about said axis between said boundary 
5 segments . 

4 . The prosthetic device of claim 1 wherein 
said first layer of said pouch has portions folding 
back on one another to create said wrinkles. 

5. The prosthetic device of claim 1 wherein 
10 said pouch has at least two boundary segments 

extending substantially along said axis and spaced 
from each other about said axis wherein said wrinkle 
creating means creates wrinkles in the inner layer of 
said pouch in at least one of said boundary segments, 

15 6. The prosthetic device of claim 5 wherein 

said wrinkle creating means creates wrinkles in the 
inner layer of said pouch in each of said boundary 
segments . 

7. The prosthetic device of claim 1 further 
20 including means for maintaining the outer layer of 

said pouch in a substantially fixed position relative 
to the inner surface of said support shell. 

8. The prosthetic device of claim 7 wherein 
said wrinkle creating means includes means for 

2 5 permitting said inner layer to move radially about 
said axis relative to said outer layer. 

9 . The prosthetic device of claim 1 wherein 
said fluid is a highly viscous liquid. 
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10. A prosthetic device primarily intended for 
use with a residual limb, said prosthetic device 
including: 

a relatively rigid, support shell having an 
5 inner surface extending substantially about an axis 
and dimensioned to receive at least a portion of said 
residual limb and 

a pad member, said pad member including at 
least a first pouch at least partially filled with a 

10 fluid having a viscosity of at least one and means for 
positioning said pouch of said pad member between said 
residual limb portion and the inner surface of said 
support shell, said pouch having inner and outer 
layers extending at least partially about and along 

15 said axis with said fluid being positioned between 
said inner and outer layers, said inner layer being 
made of flexible material and said pad member further 
including means for permitting at least portions of 
said inner layer to be folded back on one another. 

20 11. The prosthetic device of claim 10 further 

including means for maintaining portions of said inner 
layer folded back on one another to substantially 
prevent said inner layer from being placed under 
tension about said axis. 

25 12. The prosthetic device of claim 10 further 

including means for maintaining portions of said inner 
layer folded back on one another to substantially 
prevent said inner layer from being distended about 
said axis. 

30 13. The prosthetic device of claim 10 wherein 

said means for permitting at least portions of said 
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inner layer to be folded back on one another includes 
a second pouch at least partially filled with a fluid 
and means for positioning said second pouch 
immediately adjacent said first pouch with at least 
portions of each pouch abutting one another. 

14 . The prosthetic device of claim 13 wherein 
said second pouch has inner and outer layers extending 
at least partially about and along said axis with said 
fluid being positioned between said inner and outer 
layers, said pad member further including means for 
supporting said inner layers of said pouches for 
movement relative to each other. 

15. The prosthetic device of claim 14 wherein 
each inner layer of each pouch has a boundary segment 
extending substantially along said axis and said 
supporting means supports said boundary segments 
immediately adjacent and abutting one another, said 
supporting means supporting the abutting boundary 
segments of said pouches for sliding movement relative 
to each other. 

16. The prosthetic device of claim 14 wherein 
each inner layer of each pouch has a boundary segment 
extending substantially along said axis and said 
supporting means supports said boundary segments 
immediately adjacent and abutting one another, each 
boundary segment of each inner layer having portions 
folded back on one another and folded back on the 
folded portions of the abutting boundary segment of 
the inner layer of the adjacent pouch. 
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17 . The prosthetic device of claim 16 wherein 
each of said boundary segments extends away from the 
respective outer layer of each pouch and said pad 
member further includes means for securing said 

5 adjacent boundary segments to each other at a location 
spaced from said respective outer layers. 

18. The prosthetic device of claim 13 wherein 
the fluid in said pouches is substantially in- 
compressible and said abutting portions serve to 

10 maintain the fluid pressure in said adjacent pouches 
substantially the same to thereby apply substantially 
uniform pressure to the residual limb portion. 

19. The prosthetic device of claim 10 wherein 
said means for permitting at least portions of said 

15 inner layer to be folded back on one another includes 
a second pouch at least partially filled with a fluid 
and means for positioning said second pouch 
immediately adjacent said first pouch , said inner 
layers of said adjacent pouches having a common 

20 boundary segment with portions of said common boundary 
segment being folded back on one another. 

20. The prosthetic device of claim 10 wherein 
said fluid is a highly viscous liquid. 

21. A prosthetic device primarily intended for 
25 use with a residual limb, said prosthetic device 

including: 

a relatively rigid, support shell having an 
inner surface extending substantially about an axis 
and dimensioned to receive at least a portion of said 
3 0 residual limb and 
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a pad member, said pad member including at 
least a first pouch at least partially filled with a 
fluid having a viscosity of at least one and means for 
positioning said pouch of said pad member between said 
5 residual limb portion and the inner surface of said 
support shell, said pouch having inner and outer 
layers extending at least partially about and along 
said axis with said fluid being positioned between 
said inner and outer layers, said inner layer being 

10 made of flexible material and said pad member further 
including means for maintaining the outer layer of 
said pouch in a substantially fixed position relative 
to the inner surface of said support shell and means 
for permitting at least portions of said inner layer 

15 of said pouch to move radially about said axis 
relative to said outer layer. 

22* The prosthetic device of claim 21 wherein 
said inner layer of said pouch has at least two 
boundary segments extending substantially along said 
20 axis and spaced from each other about said axis and 
means for substantially preventing said inner layer 
from being placed under tension about said axis 
between said boundary segments. 

23. The prosthetic device of claim 21 wherein 
25 said inner layer of said pouch has at least two 
boundary segments extending substantially along said 
axis and spaced from each other about said axis and 
means for substantially preventing said inner layer 
from being distended about said axis between said 
30 boundary segments. 
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24. The prosthetic device of claim 21 wherein 
said inner layer of said pouch has two portions 
folding back on one another to create slack in said 
inner layer to permit said radial movement of said 

5 inner layer relative to said outer layer. 

25. The prosthetic device of claim 21 wherein 
said fluid is a highly viscous liquid. 

26. The prosthetic device of claim 21 further 
including a backing layer, said backing layer 

10 extending at least partially about and along said axis 
between said outer pouch layer and said support shell. 

27. The prosthetic device of claim 26 wherein 
said backing layer is made of stretchable material. 

28. The prosthetic device of claim 26 wherein 
15 said backing layer is made of elastic material, 

29. The prosthetic device of claim 26 wherein 
said backing layer is dimensioned smaller about said 
axis between first and second portions thereof than 
said outer pouch layer is dimensioned about said axis 

2 0 between first and second portions thereof, said 
prosthetic device further including means for securing 
together said respective first and second portions of 
said backing layer and said outer pouch layer wherein 
said outer pouch layer folds over itself between the 

25 first and second portions thereof to accommodate the 
smaller dimensioned backing layer. 

30. The prosthetic device of claim 26 further 
including a supplemental pad at least partially filled 
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with fluid and dimensioned to be placed between said 
backing layer and said outer pouch layer. 

31. A prosthetic device primarily intended for 
use with a residual limb, said prosthetic device 

5 including: 

a relatively rigid, support shell having an 
inner surface extending substantially about an axis 
and dimensioned to receive at least a portion of said 
residual limb and 

10 a pad member, said pad member having at 

least two pouches at least partially filled with a 
fluid having a viscosity of at least one and means for 
positioning said pouches adjacent one another between 
said residual limb portion and the inner surface of 

15 said support shell, each of said pouches having inner 
and outer layers extending at least partially about 
and along said axis with said fluid being positioned 
between said inner and outer layers, said inner layers 
being made of flexible material and said positioning 

20 means further including means for supporting the inner 
layers of said two adjacent pouches for sliding 
movement relative to each other. 

32. The prosthetic device of claim 31 wherein 
each of the inner layers of said adjacent pouches has 

25 a boundary segment and said supporting means supports 
said boundary segments immediately adjacent and 
abutting one another for sliding movement relative to 
one another, 

33. The prosthetic device of claim 3 2 wherein 
3 0 each boundary segment of each inner layer has portions 

folded back on each other and folded back on the 



WO 94/24965 PCT7US94/04532 

- 22 - 

folded portions of the abutting boundary segment of 
the inner layer of the adjacent pouch, 

34. The prosthetic device of claim 31 wherein 
said at least two pouches are positioned radially 

5 adjacent one another about said axis and said inner 
layers thereof are supported for sliding movement 
relative to each other about said axis. 

35. The prosthetic device of claim 31 wherein 
said at least two pouches are positioned axially 

10 adjacent one another along said axis and said inner 
layers thereof are supported for sliding movement 
relative to each other along said axis. 

36. The prosthetic device of claim 31 wherein 
said pad member includes at least three pouches at 

15 least partially filled with a fluid having a viscosity 
of at least one with each pouch having inner and outer 
layers extending at least partially about and along 
said axis with said fluid being positioned between the 
inner and outer layers, said positioning means 

20 positioning the first and second of said pouches 
adjacent each other radially about said axis and 
including means for supporting said first and second 
pouches for sliding movement relative to each other 
radially about said axis and said positioning means 

2 5 further positioning said third pouch adjacent said 
first pouch axially along said axis and including 
means for supporting said first and third pouches for 
sliding movement relative to each other axially along 
said axis. 
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37. The prosthetic device of claim 31 wherein 
said pad member includes a plurality of adjacent 
pouches extending about said axis to substantially 
encircle said residual limb portion. 

5 38. A prosthetic device primarily intended for 

use with a residual limb, said prosthetic device 
including: 

a relatively rigid, support shell having an 
inner surface extending substantially about an axis 

10 and dimensioned to receive at least a portion of said 
residual limb and 

a pad member, said pad member having a first 
plurality of pouches at least partially filled with 
fluid and means for positioning said pouches adjacent 

15 one another and extending about said axis to 
substantially encircle said residual limb portion 
between said residual limb portion and said inner 
surface of said support shell, said pad member further 
including a second plurality of pouches at least 

2 0 partially filled with fluid and means for positioning 
said second plurality of pouches adjacent one another 
and extending about said axis to substantially 
encircle said residual limb portion between said 
residual limb portion and the inner surface of said 

25 support shell, said second plurality of pouches being 
positioned immediately adjacent said first plurality 
of pouches along said axis. 

39. The prosthetic device of claim 38 wherein at 
least a first pouch in the first plurality is 
30 positioned axially adjacent at least a second pouch in 
the second plurality and said positioning means 
includes means for supporting said first and second 
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pouches for sliding movement relative to each other 
along said axis. 

40. The prosthetic device of claim 38 wherein 
said first plurality of pouches includes at least 

5 three pouches. 

41. The prosthetic device of claim 38 wherein 
said first and second plurality of pouches 
respectively include at least three pouches. 

42. The prosthetic device of claim 38 further 
including an elongated, substantially annular pouch at 
least partially filled with fluid and means for 
positioning said annular pouch adjacent said second 
plurality of pouches, said annular pouch extending 
substantially about said axis. 

43. The prosthetic device of claim 38 further 
including means for removably securing said pad member 
about said residual limb portion separate from said 
support shell, said pad member and said residual limb 
portion being removably receivable as a unit in said 
support shell . 

44. The prosthetic device of claim 38 wherein 
said fluid is a highly viscous liquid. 

45. A prosthetic device primarily intended for 
use with a residual limb, said prosthetic device 

25 including: 

a relatively rigid, support shell having an 
inner surface extending substantially about an axis 
and dimensioned to receive at least a portion of said 



15 
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residual limb, said residual limb having an end and 

a pad member, said pad member having a first 
plurality of pouches at least partially filled with 
fluid and means for positioning said pouches adjacent 
5 one another and extending about said axis to 
substantially encircle said residual limb portion 
spaced from the end thereof and between said residual 
limb portion and said inner surface of said support 
shell, said pad member further including an elongated, 

10 substantially annular pouch at least partially filled 
with fluid and means for positioning said annular 
pouch below said first plurality of pouches, said 
annular pouch extending substantially about said axis 
substantially adjacent the end of said residual limb 

15 portion. 

46. The prosthetic device of claim 45 wherein 
said fluid is a highly viscous liquid. 
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